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[Claim 1] 

A knee joint of an above-knee prosthesis distinguished in that it is equipped with a sliding mechanism 
that a thigh upper block is movable back and forth against a knee shaft and a below knee between the 
thigh upper block fixed underneath a socket for housing a femoral stump and the knee shaft, that it has 
such a structure that the valve throttle is adjustable by the method that a displacement of the sliding 
mechanism conducts to a flow rate control valve of a hydraulic cylinder placed in a prescribed place that 
adjusts resistance of knee bending and unbending via mechanical transmission system and that it fixes a 
knee (lock), adjusts bending resistance (yielding) and unlocks it (free) with an optional control by the 
method that the displacement of the mechanism accompanied by stretching backwards of the amputation 
stump with a hip joint extensor muscle and bending forward of the stump with a hip joint flexor muscle 
regulates the flow rate control valve throttle and adjusts a flow rate of operating oil by piston motions of 
the hydraulic cylinder. 
[Claim 2] 

A knee joint of an above-knee prosthesis recited in Claim 1 distinguished in that the mechanism of 
sliding back and forth in Claim 1 consists of a 4-shafts linkage system which is formed by connecting a 
thigh upper block and a thigh lower block with a joint material at right and left sides. 
[Claim 3] 

An above-knee prosthesis distinguished in that it has a knee joint consisting of the structures in Claim 1 
or 2. 

[Document title] Specification 

[Title of the invention] Hydraulic knee joint for above-knee prosthesis 
[Technical field] 



[0001] 

The invention relates to a knee joint for an above-knee prosthesis that not only prevents the prosthesis 
knee from giving way and makes normal walking easier but also enables ascending and descending 
stairs and slopes with a reciprocating gait by installing a back and forth sliding mechanism formed 
between a socket that houses a femoral stump and a knee and adjusting a flow rate regulating valve 
throttle of a hydraulic cylinder depending on a displacement of the mechanism to control resistance of a 
knee bending 
[Background art] 
[0002] 

Preventing giving way when standing is extremely important for trans-femoral prosthesis users to 
prevent them from falling down. In this regard, various kinds of knee joints that perform stance mutual 
control including load break knee have been put to practical use to prevent giving way, however, none of 
them was capable of switching knee movement control at any bending angles. 
[0003] 

With regard to ascending and descending stairs and slopes with a reciprocating gait, some yielding 
systems (a mechanism that enables a reciprocating gait close to a natural walking by bending a knee with 
resting one's weight on a prosthesis, which makes resistance of a knee bending greater and bends the 
knee slowly) have materialized only descending but no mechanism was capable of performing ascending 
motions with a reciprocating gait. 
[0004] 

Furthermore, such knee joints that a sensor detects contractions of a muscle in a thigh stump and 
controls a hydraulic cylinder to switch resistance of knee bending have been developed but have a 
disadvantage that they needed a special treatment of a socket, which makes a cost higher. 

[Patent literature 1] Japanese Unexamined Patent Application Publication HI 1-19105 
[Publication of invention] 
[Problem to be solved by the invention] 
[0005] 

A problem to be solved by the invention is to provide a knee joint of an above-knee prosthesis at a low 
price that is capable of controlling resistance of knee bending by optional control at any bending angles 
without using any electronic control and a special socket. 
[Means for solving the problem] 
[0006] 

The invention consists of such a structure that a hydraulic cylinder controls knee bending and unbending 
in order to control resistance of knee bending via optional control at any bending angles to prevent an 
above-knee prosthesis from giving way, a mechanism of sliding back and forth when a socket to house 
an above-knee stump is moved in AP direction against a knee shaft and a below-knee is installed 
between the socket and the knee shaft, and a flow rate control valve that controls a flow rate of hydraulic 
oil from the hydraulic cylinder is built in a prescribed place and the flow rate control valve throttle is 
regulated according to a displacement of the mechanism to adjust flow rate of the operating oil of the 
hydraulic cylinder. 
[Effects of the invention] 
[0007] 

A knee joint of an above-knee prosthesis in the invention has no complaint of danger of giving way in a 
normal walking since optional control enables knee bending resistance control at any bending angles 
with a hip joint extensor muscle of an amputation stump and is capable of ascending and descending 
slopes and stairs with a reciprocating gait as an adjustment of the hip joint extensor muscle enables 
control of knee lock, yielding and free motions voluntarily. Moreover, putting the invention into 
manufacturing on a commercial basis at a low cost is possible and the products can be provided to 
consumers at a relatively low price as it consists of an extremely simple structure and does not use an 
electronic control, which requires neither a sensor, a special socket nor a foot. 



[Best mode to carry out the invention] 
[0008] 

The aim to prevent an above-knee prosthesis from giving way and facilitate an adjustment of a knee at 

any bending angles via optional control easier was achieved by a simple structure that a mechanism of 

sliding back and forth between a knee shaft and a socket, for example, a 4-shafts linkage mechanism is 

installed in order to adjust a flow rate control valve throttle of a hydraulic cylinder depending on a 

displacement of the mechanism to control knee flexional resistance. 

[Embodiment] 

[0009] 

Figure 1 and 2 show an embodiment of the knee joint of the trans-femoral prosthesis recited in Claim 2. 
Figure 1 illustrates the state when a thigh stump stretches backwards and figure 2, the state when the 
thigh stump bends forward. A mode to carry out the inventions is described in detail with drawings 
below. 
[0010] 

Figure 1 explaines that the knee joint of the above-knee prosthesis of the invention comprises a socket 1 
that houses a thigh stump, an above-knee upper block 4, a knee shaft 6, a below-knee 8, an above-knee 
lower block 5 connected rotatable via the below-knee 8 and the knee shaft 6, transformable 4-shaft 
linkage mechanism 2 structured by coupling the above-knee upper block 4 on to the above-knee lower 
block 5 with four pieces of joint materials 9 at the right and left sides, a hydraulic cylinder to control a 
knee bending 7, and a flow rate control value 3 of the hydraulic cylinder 7. < 0 } 
[0011] 

The socket 1 that accommodates a femoral stump is designed such that the inside of the socket is a 
hollow and the upper side is open, and a prosthesis is fitted by putting the thigh stump into the hollow of 
the socket 1 . The above-knee upper block which constitutes a part of the 4-shaft linkage mechanism 2 
is fixed underneath the socket 1 . 
[0012] 

The 4-shaft linkage mechanism 2 is composed such that the above-knee upper block 4 and the 
above-knee lower block 5 are coupled with four pieces of connecting materials 9 on the right and left 
sides to form a link mechanism 2 with 4 shafts, and the link mechanism 2 allows displacements when the 
socket 1 is shifted in AP direction. Furthermore, the flow rate control valve 3 is installed inside the 
4-shafts linkage mechanism, when the socket 1 and the above-knee upper block 4 move forward against 
the below-knee 8 and the knee shaft 6, a displacement of the 4-shafts link mechanism 4 shifts the throttle 
of the flow rate control valve 3 in the direction of open, on the other hand, when the socket 1 and the 
above-knee upper block 4 move backwards against the below-knee 8 and the knee shaft 6, a 
displacement of the 4-shafts linkage mechanism 2 shifts the throttle of the flow rate control valve 3 to 
the direction of close. 
[0013] 

The above-knee lower block 5 which partially composes the 4-shafts link mechanism is connected 

rotatable to the knee shaft 6 against the below-knee 8. 

[0013] 

The hydraulic cylinder 7 controls knee bending and unbending, the inside of cylinder is equipped with a 
piston 12 and a piston rod 11 fixed to this and filled with oil. The upper part of the piston rod 11 is 
fixed rotatable to a shaft 13 at the prescribed position of the above-knee lower block 5, the lower part of 
the hydraulic cylinder, rotatable to a shaft 14 at the prescribed place of the below-knee 8 and the 
hydraulic cylinder 7 is mounted on an above-knee prosthesis, which controls knee bending resistance. 
[0015] 

The hydraulic cylinder 7 and the flow rate control valve 3 installed in the 4-shafts link mechanism 2 are 
coupled via a tubing material 10, and hydraulic oil that shifts with piston movements inside the hydraulic 
cylinder 7 is designed to run through the flow rate control valve 3. 
[0016] 



In Figure 1, when a thigh stump which is housed in the socket 1 is stretched backwards, a hip joint 
extensor muscle on the side of the thigh stump brings thrust into action backwards in the 4-shafts link 
mechanism 2, the upper part of the 4-shafts link mechanism 2 (thigh upper block 4) displaces in the rear 
against the knee shaft 6 and the below-knee 8 together with the socket 1, and throttle of the flow rate 
control valve 3 shifts in the direction of close according to the displacement. Then the flow amount of 
the operating oil by piston movements of the hydraulic cylinder 7 decreases gradually and comes to a 
halt when the flow rate control valve 3 closes completely. In other words, the knee joint changes 
consecutively from yielding with strong resistance to lock.. 
[0017] 

In Figure 2, on the other hand, when the thigh stump is bent forward, a hip joint flexor muscle on the 
thigh stump side brings thrust in play forward in the 4-shafts link mechanism 2, the upper part of the 
4-shafts link mechanism 2 (above-knee upper block 4) displaces in front against the knee shaft 6 and the 
below-knee 8, and throttle of the flow rate control valve 3 shifts in the direction of open according to the 
displacement. Then the operating oil by the piston motions in the hydraulic cylinder 7 comes to flow 
gradually, which releases the knee lock, and the knee joint changes consecutively from yielding with 
small resistance to free. 
[0018] 

As explained above, only moving the socket 1 with a thigh stump back and forth controls the hydraulic 
cylinder 7 and enables switching lock, yielding and free of the knee joint no matter how a knee is bent. 
[0019] 

The embodiment mentioned above installs the 4-shafts linkage mechanism as a system which is 
structured between the above-knee upper block 4 and the knee shaft 6, however, the invention is not 
limited to this embodiment. Any mechanism with a structure that the thigh upper block 4 slides back 
and forth against the knee shaft 6 or the thigh lower block 5, which is placed between the thigh upper 
block 4 fixed with the socket 1 and the knee shaft 6, is acceptable, and any structure that the hydraulic 
cylinder is controlled by adjusting throttle of the flow rate regulating valve of the hydraulic cylinder with 
a displacement of the mechanism in order to control knee bending resistance may embody the invention. 
[0020] 

The invention is not limited to the structures recited in the embodiment mentioned above, for instance, 
the hydraulic cylinder 7 and the tubing material 10 may be installed inside the below-knee 8 if they are 
capable of functioning properly. Moreover, the flow rate control valve 3 is installed inside or near the 
link mechanism 2 in the embodiment, but embodiments are not limited to this, there is another 
possibility that setting the flow rate control valve 3 in the below-knee 8 and building a structure that a 
mechanical transmission system communicates a displacement of a sliding mechanism, for example, the 
linkage mechanism 2 to the flow rate control valve 3 may adjust throttle of the flow rate control valve 3 
depending on the displacement of the link mechanism or sliding mechanism. 
[Simple explanation of the drawing] 
[0021] 

[Fig. 1] A drawing that shows a state when a hip joint is stretched in the embodiment 1 . 
[Fig. 2] A drawing that shows a state when the hip-joint is bent in the embodiment. 
[Explanation of numbers] 
[0022] 

1 Socket 

2 4-shafts link mechanism 

3 Flow rate control valve 

4 Above-knee upper block 

5 Below-knee lower block 

6 Knee shaft 

7 Hydraulic cylinder 

8 Below-knee 



9 Coupling material 

10 Turing material 

1 1 Piston rod 

12 Piston 

13 Shaft 

14 Shaft 



[Document title] Abstract 
[Abstract] 

[Problem] To provide a knee joint of a trans-femoral prosthesis that enables ascending and descending 
stairs and slopes with reciprocating gait as well as prevents giving way in standing and makes walking 
easier. 

[Means for solving the problem] A mechanism of sliding back and forth between an above-knee upper 
block 4 where a socket for housing a femoral stump is fixed on the upper side and a knee shaft, for 
example, a 4-shafts link mechanism that is movable back and forth by the method that the above-knee 
upper block 4 is coupled with a joint material 9 up to an above -knee lower block 5 connected bendable 
to a below-knee region 8 through the above-knee upper block 4 and a knee shaft 6 is installed, a 
structure that throttle of a flow rate control valve 3 that controls flow rate from a hydraulic cylinder 7 
which regulates bending and unbending resistance of the knee shaft arranged in the prescribed place 
according to a displacement of the sliding mechanism is adjusted is in place and the hydraulic cylinder 7 
is controlled depending upon the displacement of the sliding mechanism by a hip-joint stretching or 
bending motion to fix a knee (lock), adjust bending resistance (yielding) and unlock (free) with optional 
control. 

[Selected drawing] Fig. 1 
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